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ABSTRACT
There are few reported cases of endobronchial metastasis of pheochromocytoma in pathology 
literature. We present here a 56-year old woman who underwent left lower lobectomy of lung, 
following pneumonia with unresolved chest radiographs. Computed tomography showed a lobulated 
soft tissue mass, measuring, 38×27 mm, at the perivascular space of anterior mediastinum. The 
resected specimen, showed lobulated tumor arranged in nesting pattern within arcuate vascular 
network. Immunohistochemistry showed intense positive staining of epitheloid cell (chief cells) for 
chromogranin and synaptophysin which were negative for cytokeratin. Sustentacular cells were 
strongly positive for S-100. Although very rare, physicians should keep in mind the possibility of 
endobronchial metastasis in patients with a history of pheochromocytoma. 

Keywords: Pheochromocytoma, Lung, Metastasis

Introduction

Pheochromocytoma usually comes from 
chromaffin cells located in adrenal 
medulla or sympathetic chain, whereas 

malignant pheochromocytoma is referred to the 
presence of chromaffin cells in a place where 

they are usually absent (1, 2). On the other hand, 
extra adrenal paraganglioma occurs more in 
head and neck and endobronchial involvement 
by paraganglioma or pheochromocytoma are 
very rare (3). To our knowledge, there are three 
cases reported of endobronchial metastasis of 
pheochromocytoma so far (1).
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Case Report 

A 56-year old female underwent lobectomy 
of left lower lobe of lung following two 
episode of pneumonia over two months with 
unresolved control computerized tomography 
changes. She had fever, and dyspnea, but no 
history of hemoptysis. She had history of 
pheochromocytoma of right adrenal 25 years 
ago. Complete blood count was in normal 
limit. Serum and urine metanephrine and 
catecholamines were not checked, because she 
had not any symptoms after then and clinician 
did not think about pheochromocytoma as a 
differential diagnosis.
During these past years, she was on medication, 
included diltiazem, losartan and sustac and 
her blood pressure was under control until she 
visited the hospital. A computerized tomography 
revealed consolidation with air bronchogram in 
superior and basal segments of left lower lobe, 
more likely a tumoral mass adjacent to lower 
lobe bronchus and a lobulated soft tissue mass, 
measuring, 38×27 mm, at the perivascular space 
of anterior mediastinum. Bronchoscopy  showed 
total obstruction of left bronchus. Biopsy or 
cytological washing was not undertaken. The 
patient underwent left lower lobectomy and 
resection of bronchial lesion.
The resected samples which included lower lobe 
of lung and bronchial mass were fixed in 10% 
formalin, stained with hematoxylin and eosin 
and examined by light microscopy. Immunohis-
tochemistry was performed on formalin fixed 
paraffin blocks. The primary antibodies used 
were thyroid transcription Factor-1(TTF1), an-
ticytokeratin, chromogranin A, Synaptophysin, 
and S-100.
On gross examination, lower lobe of left lung was 
gray-brown, spongy, with no tumor involvement. 
One lymph node, 0.5 cm in diameter was seen 
near bronchus which was free of tumoral 

involvement. Separated bronchial lesion was 
an ovoid tan to orange soft mass, measuring. 
2.5×2×0.5 cm.

Histologically, lung parenchyma showed intraal-
veolar hemorrhage and mild emphysematous 
changes. No tumor infiltration was identified. 

Bronchial lesion, showed submucosal lobulated 
tumor surrounded partially by bronchial cartilage 
with no infiltration. The tumor composed of 
epitheloid cells arranged in anastomosing 
trabecular or nesting pattern (zellballen) within 
arcuate vascular network (Fig. 1). These cells 
contained round or oval vesicular nuclei with 
speckled chromatin and variable amount of 
eosinophilic granular cytoplasm. There was 
no evidence of necrosis. Rare mitosis was 
noted. Immunohistochemical stains showed 
that epitheloid cells (chief cells) stained 
intensely positive for chromogranin (Fig. 2), 
synaptophysin (Fig. 3), and faint staining for 
S-100; they were negative for cytokeratin. Nests 
of cells were surrounded by stellate spindle 
sustentacular cells positive for S-100 protein 
(Fig. 4). These cells did not stain with the other 
antibodies. Expression of thyroid transcription 
factor-1 was not observed. 

Fig. 1- Well defined nests of cuboidal cells 
(zellballen) with pink abundant cytoplasms and 
round nuclei, are separated by highly vascularized 
fibrous septa (H&E ×400)
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Fig .2- Immunoreactivity for chromogranin in 
the tumor epithelial cells (IHC ×400)

Fig. 3- Intense immunoreactivity for synapto-
physin in the tumor epithelial cells (IHC×400)

Fig. 4 - Sustentacular cells immunostained for 
S100 protein at the periphery of the tumor nests 
(IHC ×400)

Discussion 

Although the lung is a favor soil for extra pulmo-
nary metastasis, endobronchial metastasis is oc-
casionally reported. The most common extratho-
racic malignancy associated with endobronchial 
metastasis is breast, renal and colorectal carci-
noma (2). Endobronchial metastasis was defined 
as bronchoscopically visible lesions histopatho-
logically identical to primary lesion in patient 
with extra pulmonary malignancy. While the 
most common manifestation of thoracic metasta-
sis of malignant pheochromocytoma is multiple 
pulmonary nodules, endobronchial involvement 
from adrenal pheochromocytoma is rare (3).The 
mean interval from first diagnosis to develop-
ment of extra adrenal metastasis is 9 years. Ap-
parently, only three cases of pheochromocytoma 
metastasizing to the bronchus exist in the English 
language literature. The first case was reported in 
a 37 year old woman 25 years after initial diag-
nosis which had history of pheochromocytoma 
at age 8 (3). Over next 25 years, she experienced 
multiple local recurrences which required surgi-
cal excision and then presented with endobron-
cilal metastasis. The second one was reported 92 
months after primary one (4, 5). The third one 
was reported in a 61 year old man who died be-
cause of endobronchial metastasis which proved 
to be pheochromocytoma on autopsy (1). But our 
case, had the history of pheochromocytoma 25 
years before, during these years, she had not been 
followed up. She had no symptoms until she ex-
perienced dyspnea.

The differential diagnosis of this tumor includes 
carcinoid tumor, and primary endobronchial 
paraganglioma. Histological evidence suggests 
that bronchial carcinoid which derives from 
kultchitskey cells of bronchial epithelium, can 
be almost similar to pheochromocytoma and 
paraganglioma which arises from the chromaf-
fin cells (6). Overlap in the histolomorphologic 
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features of these two tumors warrants the use of 
immunohistochemistery staining to differenti-
ate these tumors. Up to 80% of carcinoids stain 
with cytokeratin whereas few exceptional cases 
of paraganglioma or pheochromocytoma are im-
munoreactive for it, S-100 protein could be seen 
in both tumors (6, 7). Recently, thyroid transcrip-
tion factor-1 has been shown to be expressing in 
pulmonary carcinoid tumor, but not in paragan-
glioma. Negative keratin and TTF1 immunoreac-
tivity in association with intense positive staining 
of epithelial cells with chromogranin and synap-
tophysin render the diagnosis of paraganglioma/ 
pheochromocytoma more possible rather than 
carcinoid tumor.

The presented neoplasm with zellballen pattern 
throughout the tumor within an arcuate vascular 
channel and typical immunohistochemical profile 
is similar in both metastatic pheochromocytoma 
and primary endobronchial paraganglioma. Pres-
ence of past history of pheochromocytoma 25 
years ago which was morphologically similar to 
endobronchial metastatic lesion meet the clinical 
diagnosis of metastasis pheochromocytoma and 
discriminate this lesion from primary endobron-
chial paraganglioma which is morphologically 
similar to it. As a whole, primary paraganglioma 
of bronchus is rare, and only 2 cases have been 
reported in English literature (8-10).

Since the interval between pheochromocytoma 
and its metastasis is long and symptoms plus 
radiologic findings are similar to primary lung 
tumor, endobronchial metastasis from pheochro-
mocytoma should be considered in differential 
diagnosis of any primary lung cancer in the pa-
tients with past history of this disease.
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